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Chapter 20
EXCAVATION OF PCB-CONTAMINATED
SEDIMENT ADJACENT TO THE INTAKE OF A
12-MGD DRINKING WATER PLANT

Bryan R. Maurer, P.E.
Cummings/Riter Consultants, Inc., 10 Duff Road, Suite 500, Pittsburgh, PA 15235

Abstract:

The Record of Decision (ROD) for the former Westinghouse plant in Sharon,
Pennsylvania issued in February 2003 included the removal of approximately
4,000 CY of PCB-contaminated sediment from several locations along the
Shenango River to a cleanup goal of 1.0 mg/kg. Delineation sampling
indicated a maximum total PCB concentration of 385 mg/kg, although 97% of
the sediment samples were less than 50 mg/kg, and 88% of the samples were
less than 10 mg/kg. Remediation planning was complicated by the presence of
a 12 MGD drinking water plant with a surface intake less than 150 feet from
the remediation areas, along with an active 24-inch cast iron water line
crossing the river underneath the riverbed. Given the water depth and
composition of the riverbed, as well as potential flow velocities during high
flow periods, it was determined that the best means of protecting the water
plant intake during the remediation would be to isolate the excavation areas
using sheet piling, with placement of silt screens around the intake as well as
downstream of the pile installation areas. In addition, a mobile laboratory was
brought on site to provide rapid analysis of surface water samples at
quantitation limits of 0.05 ug/l, in order to provide reassurance to all interested
parties that the water supply would not be impacted by the work.
Remediation commenced in late summer 2004, and to date, more than 1,600
surface water samples have been collected downstream of active work areas,
including more than 680 samples collected directly from the water plant
intake. PCBs have been detected in only one of the water samples collected
from the intake (0.07 ug/l), and only 19 other samples collected downstream
of work areas were found to contain PCBs (up to 0.54 ug/l). The sediment
remediation, delayed by Hurricanes Frances and Ivan, is expected to be
completed in October 2005.
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INTRODUCTION

The former Westinghouse plant in Sharon, Pennsylvania, approximately
60 miles north of Pittsburgh, had a 65-year history of use as an electrical
transformer manufacturing facility, at one time employing more than 10,000
workers. Prior to and since the plant’s closure in 1985 and subsequent
listing on the National Priorities List, the site has undergone a substantial
amount of environmental investigation, remediation, and industrial
redevelopment. Pursuant to a 2000 Record of Decision (ROD) issued by
USEPA, more than 20,000 tons of soil containing polychlorinated biphenyls
(PCBs) was excavated from various portions of the site for off-site disposal.
A second ROD was issued in 2003 to address contaminated groundwater
(long-term monitoring with a Technical Impracticability Waiver) and
sediments in the Shenango River, approximately ¼ mile west of the site.
Although the Human Health Risk Assessment concluded that PCBcontaminated sediments did not pose a direct risk to humans, the PA Fish
and Boat Commission indicated that removal of contaminated sediments
from the river may eventually lead to the reduction of the fish consumption
advisory for a 3-mile stretch of the river from “Do Not Eat” (for muskie and
carp) to the statewide advisory of no more than one meal per week. On this
basis, the USEPA ROD mandated the removal of about 4,000 cubic yards of
sediments containing greater than 1 mg/kg total PCBs to a maximum depth
of 4 feet over a ¼-mile stretch of the river. (Note that the total quantity of
sediment actually removed at the conclusion of the project will be about
9,000 cubic yards.)
The subject stretch of river runs from the Clark Street bridge to a lowhead dam adjacent to the Aqua America water plant, and is about 150 feet
wide with a typical mid-channel depth of 3 to 12 feet, as shown on Figure 1).
Typical river low rates are 250 to 1,000 cfs, although flows during storm
events can exceed 3,000 cfs. Based on the findings of pre-remediation
delineation sampling, three distinct areas of PCB-contaminated sediments
were found within the subject area (a fourth area was found during the
course of the remediation effort). The maximum total PCB concentration
detected was 385 mg/kg, although 97% of the sediment samples were less
than 50 mg/kg, and 88% of the samples were less than 10 mg/kg.
Complicating factors in developing the design for this remediation
included:
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The Aqua America drinking water plant, which draws 12 million
gallons of water per day from the Shenango River and serves 80,000
people in a three-county area, located within 150 feet of the
proposed remediation areas;
The presence of a natural gas line and an active 24-inch cast iron
water supply line crossing underneath the river;
A 54-inch storm sewer outfall at the center of one of the excavation
areas;
The operation of a flood-control dam about 3 miles upriver, causing
wide variations in river flow rates and the potential for river depths
to vary by three feet or more; and
Steep river banks and the relative lack of suitable undeveloped land
with good river access for use as a staging and materials handling
area.
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Figure 1. Project map with excavation areas highlighted.

Based on these considerations, it was determined that the primary
objective in preparing the remedial design would be to develop a removal
process which would cause the least potential for impacts to the drinking
water supply, with an appropriate surface water monitoring program to
verify that this objective was being met on a near real-time basis.
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2.

REMEDIAL DESIGN APPROACH

2.1

Remediation Method

Several options were evaluated for performing the mandated removal
without impacting the drinking water intake, which was located within 200
feet of the proposed work areas. One option was to provide and alternate
water source by pumping water from upstream of the work area ¼ mile to
the drinking water intake; however, given the shallow nature of the river
upstream of Clark Street and the quantity of water needed, this was
determined to be not practicable. Thus, we focused on selecting a removal
method which would minimize resuspension of sediment to the channel.
The first removal method evaluated was mechanical or hydraulic
dredging using a series of silt curtains and screens to isolate the active work
area from the rest of the river and the intake. Reviewing the available data
from other remediation projects, it was apparent that while this method could
be performed in a manner that minimizes resuspension at a distance
downstream, it was not certain that resuspension would be negligible within
a hundred feet of the work area, which would be necessary for this site, from
both a protective sense and in terms of public perception. In addition, the
physical characteristics of the riverbed (significant presence of cobbles and
debris typical of an urban/industrial water body) and the relative lack of
open space adjacent to the river for wet material processing were viewed as
incompatible with this removal method.
Accordingly, we elected to perform the required removal by isolating the
work areas from the river channel, with dewatering of the area and
subsequent excavation using conventional excavating equipment. This
would allow the work to be performed with a minimum of resuspension to
the main river channel, and would also provide some protection from strong
river currents during high flow events. Dewatering prior to excavation
would also allow a more precise removal than could otherwise be
accomplished with typical dredging approaches. This would also result in a
much drier excavated material, thereby reducing the amount of processing
prior to transportation for off-site disposal.
Isolation of each of the excavation areas was performed using
interlocking steel sheet piles, typically driven 20-25 feet into the riverbed
(see Figure 2). Portable water dams were also evaluated, but were
determined to be inappropriate for this application, given the relatively deep
water depths and potential variation in flows and water levels. Sheeting was
installed on three sides of each area, with the riverbank providing the fourth
side. Although the sheeting was generally installed beyond the areas of
contaminated sediment, semi-permeable silt screens were installed
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immediately downstream of the sheeting installation location, as well as
surrounding the water plant intake (Figure 3) to provide additional
protectiveness. Flow from the storm sewer outfall at one of the areas was
pumped around the excavation area using an inflatable plug and a six-inch
pump.

Figure 2. Isolated/dewatered excavation area
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Figure 3. Silt screens surrounding water plant intake.

Once an area was enclosed, four-inch and six-inch pumps were used to
dewater the area, under discharge requirements specified by the PADEP
(3 ug/l). Initially, water from each area was directly discharged downstream
of the water plant. As the water level neared the bottom of the river and
monitoring (as discussed below) indicated increasing levels of turbidity
and/or PCBs in the water being pumped, the water was passed through an
on-site treatment system (solids filtration and carbon adsorption) prior to
discharge.
Excavation was typically accomplished using a long-stick excavator
positioned on a barge just outside the work area. The excavator transferred
material from the excavator to a rolloff positioned on a second barge for
transit to the material handling area. When necessary, quick lime was mixed
with the excavated material to dry it sufficiently for transport to the off-site
disposal facility. Typical lime addition rates for the excavated material were
between 5 and 10 percent by mass.

2.2

Monitoring Approach

Preliminary evaluations indicated that the likelihood of impacts to the
drinking water supply was negligible. Nonetheless, special attention was
given to developing a monitoring approach that would provide a high level
of confidence that resuspension was minimized while enabling a quick
response in the unlikely event that the water supply was endangered.
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Resuspension standards were developed in order to meet these goals,
based on total PCB concentrations in surface water samples. For samples
collected immediately downstream of active work areas, the Evaluation
Level and Control Level were established at 0.25 and 0.5 ug/l, respectively.
At the water plant intake, the respective action levels were set at 0.05 and
0.1 ug/l. These action levels were set to provide a significant factor of safety
without regard for the mixing and settling of resuspended particles between
the work area and the intakes.
Surface water monitoring locations were established at four locations:
upstream of the active work area, immediately downstream of the active
work area, at the water plant intake, and downstream of the dam adjacent to
the water plant. Water samples were collected at each of these locations at
90 to 120-minute intervals during intrusive work activities.
After briefly considering immunoassay test kits, we decided that
procuring the services of an on-site laboratory would provide a more
appropriate level of confidence in the analytical results with no significant
loss in turnaround time and cost. Environmental Chemistry Consulting
Services, Inc. of Madison, Wisconsin mobilized four GC/ECD units for PCB
analysis, with one unit dedicated for soil/sediment samples, using lab space
provided by the water plant (Figure 4). Samples were analyzed by USEPA
Method 8082, with a reduced reporting limit of 0.05 ug/l, and a typical
turnaround time of 90 minutes. With this setup, ECCS was able to analyze
up to 30 samples per day.
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Figure 4. On-site lab space with 4 GC/ECDs

2.3

Additional Challenges

In the course of implementing the design, several challenges were
encountered. During sheet pile installation, the water company notified us
that the location they previously provided for the water line crossing the
river was off by approximately 150 feet. As the new location brought the
line through the center of a proposed excavation, the design had to be
modified and a new procedure developed for excavating material within 20
feet of the line. Since the area could no longer be enclosed with sheet piling,
impermeable silt curtains were used to isolate the area, and “wet excavation”
was performed.
Also during sheet pile installation, the remnants of Hurricanes Frances
and Ivan dumped a combined 7.2 inches of rain within 11 days in September
2004. As a result, river flows exceeded 2,500 cfs for about 3 weeks. As
barges could be safely moved on the river only at flows below ~1,500 cfs,
work area sequencing had to be modified. 5.2 inches of rain over 12 days in
January 2005 resulted in river flows over 3,000 cfs for 3 weeks, flooding
most of the work areas (Figure 5) and causing a temporary shutdown of the
project.
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Figure 5. Flooded excavation area.

Lastly, sediment sampling performed during the remediation resulted in
the discovery of an additional area requiring removal, located within 50 feet
of the water plant intake. As this area was in the center of the river, sheeting
was installed on the three sides nearest the intake, an impermeable silt
curtain was used on the fourth side (supported by steel beams or piles every
20 feet), and the excavation was performed without dewatering. The silt
screen surrounding the intake was also replaced prior to performing this
work.

3.

RESULTS/CONCLUSIONS

From the start of intrusive activities in August 2004 through midSeptember 2005, over 1,600 surface water samples have been collected from
downstream of active work areas, including 680 samples from the water
plant intake.
Of the 680 samples collected at the water plant intake, only one sample
exceeded the 0.05 ug/l Evaluation Level, with a PCB concentration of 0.07
ug/l. PCBs were not detected in any other sample collected from the intake.
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Of the remaining 920+ surface water samples collected downstream of
active work areas, only one result exceeded the 0.5 ug/l Control Level (0.54
ug/l, attributed to a barge scraping the riverbed), and only three additional
samples exceeded the 0.25 ug/l Evaluation Level. PCBs were detected in 15
other surface water samples at concentrations below the Evaluation Level.
Thus, implementation of this remediation and monitoring program has to
date effectively met the objective of performing the required removal
without adversely impacting the public water supply. The installation of
sheet piling, while time-consuming and costly, has effectively mitigated the
threat posed by resuspension of excavated sediments.
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